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54) OCCUPANT CRASH PROTECTION DEVICE 
57)Abstract: 

■ROBLEM TO BE SOLVED: To provide a control system capable of 
ontrolling a protecting device according to a prediction of collision, a 
ollision state, occupant information, using condition of the protecting 
evice, and the like. 

lOLUTION: A detecting signal of using condition of a seat (the presence 
r absence of an occupant seated on the seat, the presence or absence 
f a luggage put on the seat, the presence or absence of a child seat put 
n the seat, the weight of the occupant on the seat, a barycentric position 
f the occupant on the seat, an attitude of the occupant on the seat, a 
eclining angle of a seat back of the seat, and a back-and-forth position 
f the seat), a collision predicting signal (a prediction of a collision 
irection, a prediction whether the collision is full-flap or offset, a 
rediction of the kind of a collided object, a prediction of the size of the 
ollided object, a prediction of a collision relative speed, and a prediction 
f a collision relative acceleration), and an accident state detecting signal 
detection whether the accident is caused by collision or roll-over, the 
letection of detected collision pattern of a collided part, and the 
letection of collision scale) are inputted, thereby controlling a seat belt 
levice 10, an airbag device 30, and a hardening device 20. 
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LAIMS 



Haim(s)] 

^laim 1] Occupant crash protection characterized by having at least one detection of the detection means of the busy 
mdition of this seat, the detection means of the busy condition of this seat belt equipment, a collision forecast means, 
id an accident state detection means, or the control unit which controls the aforementioned seat belt equipment and 
irdening equipment based on the Tomonobu number beforehand in the occupant crash protection characterized by 
oviding the following. Seat belt equipment for taking care of the crew who sat on the seat of vehicles. Hardening 
luipment which stiffens the front part of the seat cushion of a seat. 

^laim 2] It is the occupant crash protection to which this occupant crash protection is equipped with the air bag 
juipment which has further the air bag which may expand near the crew in the claim 1, and the aforementioned 
mtrol unit is characterized by at least one aforementioned detection or controlling this air bag equipment based on the 
Dmonobu number beforehand. 

llaim 3] In a claim 1 or 2 the detection means of the busy condition of the aforementioned seat The existence of 
king a seat of the crew to a seat, the existence of installation of the load to a seat, the existence of installation of the 
fant seat to a seat, Occupant crash protection characterized by being what detects at least one of the weight of the 
ew on a seat, the center-of-gravity position of the crew on a seat, the posture of the crew on a seat, the degree of 
dining angle of the seat back of a seat, and the seat order positions. 

?laim 4] It is the occupant crash protection carry out that the aforementioned collision forecast means carries out at 
ast one forecast with the generating forecast of a collision in a claim 1 or 2 among the forecast of the collision 
rection, the forecast of a full lap collision or offset collision, the forecast of the kind for a collision, the forecast of the 
ze of a collision object, the forecast of collision relative velocity, and the forecast of collision relative acceleration as 
e feature. 

"laim 5] It is the occupant crash protection characterized by being what performs at least one detection of detection of 
hether the aforementioned accident state detection meanses are whether accident is a collision and a rollover, 
Section of a collision part, detection of a collision form, and detection of a collision scale in a claim 1 or 2. 
?laim 6] It is the occupant crash protection to which the aforementioned control unit is characterized by the 
brementioned detection or performing at least one control of selection of the pulley tensioner force of the 
brementioned seat belt equipment and the energy-absorption force, the expansion force of an air bag, a size and the 
lergy-absorption force, the hardening force of the aforementioned hardening equipment, and the hardening equipment 
at should be position [ hardening ] and stiffened in a claim 1 or any 1 term of 5 beforehand based on the Tomonobu 
imber. 
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DETAILED DESCRIPTION 



Detailed Description of the Invention] 
)001] 

[Tie technical field to which invention belongs] this invention relates to the occupant crash protection for taking care 

f the crew of the seat of vehicles, such as an automobile, at the time of a collision. 

)002] 

Description of the Prior Art] Various kinds of air bag equipment and air belt equipment, air curtain equipment, etc. are 
eveloped as a system which takes care of the crew of an automobile at the time of a collision. 
)003] Moreover, in order to prevent that crew's lumbar part moves forward at the time of a pre-collision, the 
juipment which makes anterior part of a seat cushion high at the time of a vehicles collision is also proposed. For 
•cample, the sheet for vehicles which made the front end section of a seat cushion JP,10-309967,A with the gunpowder 
>rmula actuator is indicated, and the sheet for vehicles which pushed up the seat cushion front end section by the air 
ag is indicated by JP, 10-2 178 18, A. 
)004] 

^oblemCs) to be Solved by the Invention] the occupant crash protection which has hardening equipment with which 
lis invention stiffens the anterior part of this seat cushion setting this hardening equipment - seat belt equipment 
or it aims at offering further the occupant crash protection it was made to operate with air bag equipment according 
> the busy condition of a seat or seat belt equipment, collision precognition, an accident state, etc. 
)005] 

vleans for Solving the Problem] In the occupant crash protection which has the seat belt equipment for the occupant 
rash protection of this invention taking care of the crew who sat on the seat of vehicles, and hardening equipment 
iiich stiffens the anterior part of the seat cushion of a seat It is characterized by having at least one detection of the 
etection means of the busy condition of this seat, the detection means of the busy condition of this seat belt 
^uipment, a collision precognition means, and an accident state detection means, or the control unit which controls the 
forementioned seat belt equipment and hardening equipment based on the Tomonobu number beforehand. 
)006] In this occupant crash protection, hardening equipment and seat belt equipment are appropriately controlled 
:cording to the busy condition of a seat, the busy condition of seat belt equipment, collision precognition, or an 
scident state. 

)007] Air bag equipment may be further controlled by this invention by this control unit. 

)008] As for the detection means of the busy condition of a seat, in this invention, it is desirable that it is what detects 
I least one of the existence of taking a seat of the crew to a seat, the existence of installation of the load to a seat, the 
dstence of installation of the infant seat to a seat, the weight of the crew on a seat, the center-of-gravity position of 
le crew on a seat, the posture of the crew on a seat, the degree of reclining angle of the seat back of a seat, and the 
)009] Moreover, as for a collision forecast means, in this invention, it is desirable to perform at least one forecast with 
le generating forecast of a collision among the forecast of the collision direction, the forecast of a full lap collision or 
ffset collision, the forecast of the kind for a collision, the forecast of the size of a collision object, the forecast of 
Elision relative velocity, and the forecast of collision relative acceleration. 

)010] As for an accident state detection means, it is desirable that it is what is what performs at least one detection of 
etection of whether accident is a collision or to be a rollover, detection of a collision part, detection of a collision 
)rm, and detection of a collision scale. 

)01 1] Thus, by foreknowing or detecting the contents of a collision in detail, occupant crash protection is 
ppropriately controllable. 

)012] Moreover, as for a control unit, in this invention, it is desirable that they are the aforementioned detection or the 
ling which performs beforehand at least one control of selection of the pulley tensioner force of the aforementioned 
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;at belt equipment and the energy-absorption force, the expansion force of an air bag, a size and the energy-absorption 
>rce, the hardening force of the aforementioned hardening equipment, and the hardening equipment that should be 
Dsition [ hardening ] and stiffened based on the Tomonobu number. Thus, by constituting, crew can fully be taken 
ire of in case of accident. 
>013] 

imbodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
rawing. 

1014] The system block view of the occupant crash protection which drawing 1 requires for the gestalt of operation of 
ds invention, the flow chart with which drawing 2 -4 show the content of control of occupant crash protection, and 
*awing_5 are the typical side elevations of the seat equipped with occupant crash protection. 
>015] As drawing 5 , the seat 1 is equipped with the seat cushion 2, the seat back 3, and the headrest 4, and cross- 
xection justification of it is enabled along with the guide rail 5. The sensor (illustration abbreviation) for detecting the 
)sition of a seat 1 is installed in this guide rail 5. This seat 1 is equipped with the angle sensor 7 which detects the 
sgree of reclining angle of a seat back 3. 

»016] The weight of the crew who sat on this seat 1 is detected by the load sensor 6. This load sensor 6 is formed in at 
ast four places of front and rear, right and left of a seat 1, and can detect not only crew's weight but a center-of- 
-avity position. 

»017] The ultrasonic sensor and the electrostatic-capacity sensor (illustration abbreviation) being formed in the seat 
ick 3, detecting the distance of a seat back 3 and crew's back and the right-and-left position of the crew upper half of 
e body, and detecting crew's posture can detect. 

►018] Although illustration is not carried out, in order to discriminate the configuration of the body which detected the 
)sture of the crew who sat on this seat, or was placed on the seat cushion 2, image pck-up equipment and image 
ocessing systems, such as a CCD camera, are prepared. 

)019] In addition, when infant seat attachment equipment is installed in the seat, you may make it judge whether the 
)dy on a seat cushion is an infant seat by detecting wearing of the infant seat to this attachment equipment. 
»020] In the case of the method which fixes an infant seat to a seat by the webbing 12 of the seat belt equipment 10 
•rmed in these vehicles, the tension applied to ****** of webbing 12 or webbing 12 is detected, it combines these 
Section data and the detection data based on a load sensor, and you may make it judge whether the body on a seat is a 
iman body, or it is an infant seat. 

i021] The buckle 1 1 of seat belt equipment 10 is installed in the flank of this seat 1. This buckle 1 1 is equipped with 
e tongue 13 by which webbing 12 of seat belt equipment was ****(ed). 

»022] The tongue detection sensor (illustration abbreviation) which detects having been equipped with the tongue 13 
formed in this buckle 1 1 . Moreover, the sensor which detects ****** of webbing is formed in the retractor 
[lustration abbreviation) for rolling round webbing 12. Furthermore, when the pulley tensioner for taking over 
ebbing 12 in predetermined length and restraining crew at the time of a vehicles collision and the tension applied to 
ebbing 12 are beyond predetermined values, EA equipment (energy-absorption equipment) for absorbing the shock 
hich loosens webbing 12 little by little and is added to crew is formed in this retractor and buckle 1 1 . 
>023] The hardening equipment 20 for seat cushions with the gas generator for expanding the bag and this bag which 
in expand is installed in the seat cushion 2 bottom. This gas generator is what can control the amount of generation of 
is, and the expansion force of a bag is controlled by controlling this amount of generation of gas. The control means 
'the discharge mouth of the gas from a bag and the amount of gas evolutions from this gas-evolution mouth are 
epared in this hardening equipment 20. By controlling this amount of gas evolutions, the amount of collision 
sorption (the amount of EA(s)) when crew's hip is forced on the portion which the seat cushion hardened is 
mtrollable. 

►024] Near this seat 1 , the air bag 3 1 which can expand near the crew, and air bag equipment 30 with the inflator for it 
[lustration abbreviation) are installed. Any the object for driver's seats, the object for passenger seats, for backseats, 
c. are sufficient as this air bag equipment 30, and it may be a side air bag, a crew head protection air bag, etc. 
►025] The inflator of this air bag equipment 30 is a thing adjustable in the amount of generation of gas. By controlling 
e amount of generation of gas of an inflator, the expansion force and size of an air bag 31 are controllable. Moreover, 
is air bag 31 is equipped with the control means of the amount of gas evolutions from this gas-evolution means, and 
in control the amount of striking-energy absorption (the amount of EA(s)) while it has a gas-evolution means for 
>sorbing a shock when crew has plunged into the air bag which expanded, in addition, the air which made 
mtrollable the number of the air bags which two or more air bags are arranged by one air bag equipment, and are 
qpanded - a bug - you may adopt equipment Furthermore, you may adopt the air bag equipment which made the 
cpansion direction of an air bag controllable. 
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1026] The collision precognition equipment which consists of a millimeter wave sensor, a picture sensor, an infrared- 
ser sensor, automobile position ****** position detection equipment from GPS, etc. is formed in the vehicles 
juipped with this seat 1 . This collision precognition is performed about all the directions of front and rear, right and 
ft. While it is foreknown whether it collides with this collision precognition equipment, when it is forecast that it 
)llides, precognition of the collision direction, precognition of a full lap collision or offset collision, precognition of 
e kind for a collision, precognition of the size of a collision object, precognition of collision relative velocity, and 
ecognition of collision relative acceleration are performed. 

1027] Furthermore, many acceleration sensors and shock sensors are formed in the part, and besides the detection 
jnsor of the vehicles posture which consists of a gyroscope etc. when a collision actually arises, it is constituted by 
ese vehicles so that detection of whether accident is a collision or to be a rollover, detection of a collision part, 
Section of a collision gestalt, and detection of a collision scale (crash severe RITI) may be performed. 
>028] the passage of drawing 1 — the busy condition (the existence of taking a seat of the crew to a seat, and the 
ustence of installation of the load to a seat — ) of the above-mentioned seat The existence of installation of the infant 
:at to a seat, the weight of the crew on a seat, the center-of-gravity position of the crew on a seat, the posture of the 
ew on a seat, the degree of reclining angle of the seat back of a seat, and the detection signal of a seat order position, 
collision forecast signal (the forecast of whether to collide, the forecast of the collision direction, the forecast of a 
ill lap collision or offset collision, the forecast of the kind for a collision, the forecast of a collision object, the forecast 
: collision relative velocity, and forecast of collision relative acceleration), An accident state detection signal 
ietection of whether accident is a collision or to be a rollover, detection of a collision part, detection of a collision 
•rm, and detection of a collision scale) is inputted into a control unit, and, thereby, seat belt equipment 10, air bag 
juipment 30, and hardening equipment 20 are controlled. 

►029] Next, these contents of control of a series of are explained with reference to drawing 2 -4. Drawing 2 shows the 
Section process of the busy condition of a seat. A start of a program judges whether crew is sitting on the seat at Step 
I first, or the load etc. has appeared. When it is judged that crew is sitting down, various kinds of judgment 
ocessings of the below-mentioned steps 43-48 are performed. When not crew but the load etc. has appeared, it 
•ogresses to Step 42 and it is judged whether the load has appeared in the seat or it is an infant seat (Step 42). When 
e load has appeared, it returns to Step 41 . 

)030] When judged with crew sitting on a seat at Step 41, and when being judged with the infant seat having appeared 
the seat at Step 42, the hardening equipment 20 for seat cushions is set to ready condition. Subsequently, each 
dgment of Steps 43-48 is performed. 

►031] Crew's weight (weight) is judged at Step 43. When a crew weight is light, the expansion force and EA force of 
irdening equipment 20 (amount) are made low, and when a crew weight is heavy, it controls to make high the 
:pansion force and EA force of hardening equipment 20 (amount). The pulley tensioner force and EA force of seat 
;lt equipment 10, and the expansion force, size and EA force of an air bag are also controlled collectively. 
)032] Crew's center-of-gravity position is judged at Step 44. When a crew center-of-gravity position is the front, in a 
ick case, it restrains by moving back by hardening equipment 20 moving to the front in the optimal position. The 
llley tensioner force and EA force of seat belt equipment 10, and the expansion force, size and EA force of an air bag 
e also controlled collectively. 

i033] The degree of sheet reclining angle is judged at Step 45. The degree of reclining angle controls by the case 
here before (about 15 or less degrees) and the degree of reclining angle are [ inside (about 15-30 degrees) and the 
jgree of reclining angle ] the back (about 30 degrees or more) to become the expansion force and EA force of the 
spectively optimal hardening equipment 20 (amount). The pulley tensioner force and EA force of seat belt equipment 
), and the expansion force, size and EA force of an air bag are also controlled collectively. 

1034] Crew's posture is judged at Step 46. The expansion force and EA force of hardening equipment 20 (amount) are 
mtrolled to become respectively the optimal by the case where crew is a front (slouchy), the case where crew is inside 
tsually posture), and the case where crew is the back (state to which the head was attached to the headrest). The 
alley tensioner force and EA force of seat belt equipment 10, and the expansion force, size and EA force of an air bag 
e also controlled collectively. 

>035] A seat order position is judged at Step 47. The expansion force and EA force of hardening equipment 20 
mount) are controlled so that a seat position becomes respectively the optimal [ a seat position / inside (about from 
e foremost 100- for about 200mm), and a seat position ] a front (from the foremost to about 100mm) at a next (from 
>e foremost to about 200mm or more back) case. The pulley tensioner force and EA force of seat belt equipment 10, 
id the expansion force, size and EA force of an air bag are also controlled collectively. 

1036] The existence of wear of a seat belt is judged at Step 48. The expansion force and EA force of hardening 
luipment 20 (amount) are controlled by the seat belt take-up motion (following retractor) and the sensor information 
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ith which the buckle was equipped to become respectively the optimal at the time of - un- wearing about seat belt 
ear existence at the time of wear. An operation and un-operating, and the expansion force, size and EA force of an air 
ig are also controlled collectively. [ of the pulley tensioner of seat belt equipment 10 ] 

>037] Drawin g 3 shows the flow chart of procedure in case a collision is foreknown. First, it is judged whether a 
)llision is foreknown at Step 51, and when judged with colliding, processing of Steps 52-57 is performed. 
1038] The collision direction is judged at Step 52. This forecast also performs the forecast of the details position at the 
one time it is performed in all the directions of front and rear, right and left of vehicles. Disaster prediction data is 
;ed in order to operate each equipments 10, 20, and 30 or to change the decelerating threshold which operates each 
juipments 10, 20, and 30 in judgment processing in case of accident. 

1039] At Step 53, it is judged whether the collision expected is a full lap collision or it is offset collision, and it 
redicts the vehicles behavior at the time of a collision based on this judgment result. This collision disaster prediction 
ita is used in order to control the operating mode of each equipments 10, 20, and 30 the optimal or to change the 
federating threshold which operates each equipments 10, 20, and 30 in judgment processing in case of accident. 
1040] The kind for a collision is judged at Step 54. That is, a collision object is discriminated and crash severe RITI at 
e time of a collision is foreknown. This disaster prediction data is used in order to control the operating mode of each 
luipments 10, 20, and 30 for crew protection the optimal or to change the decelerating threshold which operates each 
otective device in judgment processing in case of accident. 

1041] At Step 55, the size and mass of a collision object are judged and crash severe RITI at the time of a collision is 
>reknown. This disaster prediction data is used in order to control the operating mode of each equipments 10, 20, and 
) the optimal or to change the decelerating threshold which operates each equipments 10, 20, and 30 in judgment 
ocessing in case of accident. 

>042] At Step 56, the relative velocity for a collision is judged and crash severe RITI at the time of a collision is 
►reknown. This disaster prediction data is used in order to control the operating mode of each equipments 10, 20, and 
) the optimal or to change the decelerating threshold which operates each equipments 10, 20, and 30 in judgment 
ocessing in case of accident. 

»043] At Step 57, the relative acceleration for a collision is judged and crash severe RITI at the time of a collision is 
•reknown. This disaster prediction data is used in order to control the operating mode of each equipments 10, 20, and 
) the optimal or to change the decelerating threshold which operates each equipments 10, 20, and 30 kicked to 
dgment processing in case of accident. 

►044] Drawing 4 shows the flow chart of procedure when accident, such as a collision, actually occurs. 
'045] The collision of vehicles is detected by the acceleration sensor using the electrostatic capacity attached in the 
rection of front and rear, right and left of vehicles in Step 61, or the strain. As for the threshold of collision judgment, 
is possible to also make it change with collision disaster prediction data. 

»046] In Step 61, when not judged with a collision, it progresses to Step 62, and it is judged whether the rollover 
;curred or not. When it is not a collision, either and is not a rollover, either, it returns to Step 61. If it is the case of 
lly a rollover, it will progress to Step 67 from Step 62, and the expansion force and EA force of the optimal 
trdening equipment 20 (amount) will be controlled. The pulley tensioner force and EA force of seat belt equipment 
), and the expansion force, size and EA force of an air bag 31 are also controlled collectively. 
>047] When judged with a collision in Step 61, processing of Steps 63-66 is performed. 

•048] At Step 63, the part which collided is judged and the expansion force and EA force of the optimal hardening 
luipment 20 (amount) are controlled. The pulley tensioner force and EA force of seat belt equipment 10, and the 
ipansion force, size and EA force of an air bag are also controlled collectively. 

049] At Step 64, a collision form is judged (the front and the method of slanting, the side collision etc.), and it 
mtrols the expansion force and EA force of the optimal hardening equipment 20 (amount). The pulley tensioner force 
id EA force of seat belt equipment 10, and the expansion force, size and EA force of an air bag 3 1 are also controlled 
>llectively. 

•050] At Step 65, the size (crash severe RITI) of a collision shock is judged. The expansion force and EA force of the 
)timal hardening equipment 20 (amount) are controlled by the judgment result. The pulley tensioner force and EA 
rce of seat belt equipment 10, and the expansion force, size and EA force of an air bag 31 are also controlled 
>llectively. 

'051] In addition, in the judgment result in Step 62, since a rollover may be carried out by collision even when it does 
>t correspond to a rollover, it judges whether in Step 66, the rollover was carried out anew, and the expansion force 
id EA force of the optimal hardening equipment 20 (amount) are controlled. The pulley tensioner force and EA force 
•seat belt equipment 10, and the expansion force, size and EA force of an air bag are also controlled collectively. 
•052] The form of the above-mentioned implementation is an example of this invention, and this invention is not 
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mited to the form of this operation. For example, you may use protective devices other than the above, such as 
luipment made to move a headrest ahead, at the time of a collision. Furthermore, you may make it foreknow or detect 
>nditions other than the above. 
>053] 

iffect of the Invention] According to this invention the above passage, the control system which can control occupant 
ash protection, such as hardening equipment of the seat cushion front part, and seat belt equipment, air bag 
juipment, according to the forecast of a collision, the operating condition of a collision situation, crew information, 
id a protective device, etc. is offered. 
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NOTICES * 

ipan Patent Office is not responsible for any 
images caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 
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